4.6 Applying the Exponent Laws

LESSON FOCUS Apply the exponent laws to simplify expressions.

Make Connections

Recall the exponent laws for integer bases and
whole number exponents.

Product of powers: a.agh= g+t
Quotient of powers: a®+a"=a"""a#F0
Power of a power: (a™)= a™ pleqse COPY
Power of a product: (ab)ym = ambm
a\" a"
Power of a quotient: (3) =" b#0

What other types of numbers could be a base? An exponent?
How would you use the exponent laws to evaluate an expression with these numbers?

| Product of powers: a™.gh=g"t"
Z.Quotient of powers: at+a"=a" " "a¥0
p
S . Power of a power: (a™" = g""

&) Power of a product: (ab)™ = a™mb™"

5 . a\™ a
- Power of a quotient: B S m b#0



Please try all of the following:

Q Identify and explain the errors in the following:
1°' set (whole number exponents):

x6 2 .
#1a)4® + 42 = 45 b) % = x? ¢)(10%° =107  d)(5) =<
e) (x —y)3 = 3x — 3y f)35 x 32 = 310 g)5% +5 =2
2" set (integral exponents):
H2 a)a* a’=a" b)b™+b°=b®  ¢)(c})’=c" d)(3)-2==
3 set (rational exponents):
101 1 3 1 242 2 142 1
#H3a)2ze22=21 b) 3% + 37 = 33 c)(45) =47 d) (52) = 5%
Q Fill in the blanks:
#4 a) 52=2 p)e" =5 O °== d) 4> =2
O 67 10° O

Q Solve the following, by substituting the values given:
H#H5 a)sx*+exy if x=2,y=3
b) (2x)% if x = 4 Show your work
c) (t+s)2ift=2s=4

Q Indicate if the following statements are always true, sometimes true, or false. Justify
your answer.
a) The value of a power with a negative exponent is less than 0.
b) The value of a power for which the base is a fraction is less than 1.
c) Two powers with the exponent 0 have the same value.

Q During an exam, three students evaluate 27 x 2° as follows:

Thomas: 22x2°=42= 1 =2
4 16
Sean: 22x2°=2=1
Michel: 2?2x2°=4"=1
a) ldentify the errors made by the students.
b) What is the correct answer? Justify your answer by explaining each step.

Act In pairs explain how to evaluate powers such as (-3)? and -3 Compare your
answers with other groups, and then as a class.



THINK ABOUT IT
Work on your own.

aﬁbg =2
‘What is the value of (a5b3) whena= —3and b = 27

Compare strategies with a classmate.
If you used the same strategy, find a different strategy.
‘Which strategy is more efficient, and why?

asbg)-z
(“51’5 a=—-3and b= 2?
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riting as a single power. Expl*ur'l_ the reasoning,
2) 03303 : ;
2 b) |( — E

=03 _

344 —(-2) -
(L47)(L.4%) =
&—2
{49? d) ?—5
@ soLuTion 73, 73
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Simplifying Numerical Expressions with
Rational Number Bases
Simplify by writing as a single power. Explain the reasoning. @
-4 [0 3\
-3, 5 I . _ -
2 03703 b) ( 2) } [( 2) }

(L4%)(1.4%) 7
1.472

c

SOLUTION

a) 0.37%.0.3°
Use the product of powers law:
‘When the bases are the same, add the exponents.
0.373.0.3° = 0.3(-+5
=(.3?

(Solution continues.) 4.6 Applying the Exponent Laws
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Simplifying Numerical Expressions with
Rational Number Bases
o
()]

2
First use the power of a power law:
For each power, multiply the exponents.

4] 3\2]? \-9(2) 3203
HTET-65"69
Then use the product of powers law.
S A Nt [ 3\e
GTET-676
3 -2
= (——) Write with a positive exponent.

2

(Solution continues.) 4.6 Applying the Exponent Laws



1472

Ty
T 1477

=14°

d)

2\ 6

?3

73

(1.4%)(1.4%
1.472
1.43+4

=147-(-2

(Solution continues.)

Simplifying Numerical Expressions with
Rational Number Bases

Use the product of powers law.

Use the quotient of powers law.

Use the product of powers law.

Use the quotient of powers law.
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Simplifying Numerical Expressions with
Rational Number Bases

Use the power of a power law.

Write with a positive exponent.
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Simplifying Algebraic Expressions with
Integer Exponents
Simplify. Explain the reasoning. @
10a°b?

a) (x*y)(x?y) b) S 3=

@ SOLUTION

&
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Simplifying Algebraic Expressions with
Integer Exponents
Simplify. Explain the reasoning. @
10a°b?

a) (x°y?)(x?y™) b) 2a2h2
SOLUTION

&

3 2

a) () (xyH =2y x2 7t 32 means @ - 2 .
= x> y2. y* Use the product of powers law. E
x% +2, }’2 + (—4) 3
=x- },—2 Write with a positive exponent. g
5 1 g
=x.—
y m
- :
o
=
=
10a°0° 10 a° B =
b) 5 )

iy ) Use the quotient of powers law.
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Simplifying Algebraic Expressions with
Rational Exponents
Simplify. Explain the reasoning. @
3 1

1 31
a) (84°b%)* b) (x%y?)(s2y™1)
2 1 & :b
4q7 b3 100a |2
C) . d) -
2a%h? 254°h 2
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Simplifying Algebraic Expressions with
Rational Exponents
Simplify. Explain the reasoning. @
3 1

1
a) (8a*b6)? b) (x2y?)(x2y )

2 0
3 2

4a7h 100a

d)

CJ 1 1
2a2h? 25485h 2

SOLUTION

g .00
a) (825 =84V . bV Using the power of a power law.
1
=2 .4 P
= 2al?

o L

b) (x%y?)(x?y) = x

1

3
2. x2+ 92+ ¢! Use the product of powers law.
3.1

= 4211, yr+ (=D

x*y

(Solution continues.)
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Simplifying Algebraic Expressions with
Rational Exponents

; ; @
4073 4 a? P
S

Use the quotient of powers law.

2a%h? b3
ol
=9.4-D-2,}3 3
1
=2.a%. b Write with a positive exponent.

(Solution continues.) 4.6 Applying the Exponent Laws

Simplifying Algebraic Expressions with
Rational Exponents

L
100.;1_1L2 @

b | —

100a

d) —| = ——— | Simplify inside the brackets first.
- 25 as —_ .
255h 2 B 2/ Use the quatient of powers law.
Write with a positive exponent. 6@
1
112
= (4 a~ bE]
1
(4o 1)
=\4.qa%b? Use the power of a power law.
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